Mesh Dependence Analysis for the Acoustic Streaming Field in the Ultrasonic Probe-Droplet-Substrate System Computed by the RSM
The mesh sensitive study is performed to make sure the numerical results of acoustic streaming fields in the ultrasonic probe-droplet-substrate system are independent of the mesh size. Given the computation capability of our laptop (only 16G RAM), we keep the ratio of maximum element sizes in Region 1, Region 2 and Region 3 as 1: 2: 4, and choose the maximum element sizes in Region 1 from 7 μm to 11 μm. The computed acoustic streaming velocity distribution at the droplet-substrate interface in Region 1 is presented in Figure S1a , and umax and umean versus maximum element size in Region 1 are shown in Figure S1b . From Figure S1b , the maximum deviations for umax and umean under different mesh constitutions computed by the RSM are calculated to be 0.9% and 0.47%, respectively. In this case, it is reasonable to choose the mesh constitution scheme for the ultrasonic probe-droplet-substrate system for the RSM, which has been described in Section 3.1. 
Mesh Dependence Analysis for the Acoustic Streaming Field in the Droplet-Ultrasonic Substrate System Computed by the RSM
We also perform the mesh independence analysis for the simulation results of acoustic streaming fields in the droplet-ultrasonic substrate system computed by the RSM. We also keep the ratio of maximum element sizes in Region 1, Region 2 and Region 3 as 1: 2: 4, and choose the maximum element sizes in Region 1 from 7 μm to 11 μm. The computed acoustic streaming velocity magnitude distribution at the droplet-substrate interface is presented in Figure S2a , and uMAX and uMEAN versus maximum element size are shown in Figure S2b . From Figure S2b , the maximum deviations for uMAX and uMEAN under different mesh constitutions computed by the RSM are calculated to be 0.46% and 0.3%, respectively. In this case, it is also reasonable to choose the mesh constitution scheme for the droplet-ultrasonic substrate system for the RSM, which has been described in Section 3.2. 
Comparison between Acoustic Streaming Induced Drag Force and Acoustic Radiation Force in the Ultrasonic Probe-Droplet-Substrate System
Herein, we calculate the drag force along the r axis caused by the r-directional acoustic streaming flow and the acoustic radiation force at the droplet-substrate interface, respectively. The calculation formula of drag force [1] is
where Rs is the average radius of the manipulated particles, and ur and up are the acoustic streaming velocity magnitude and particle velocity at the r position, respectively. In Equation (S1), the particle velocity up is set to be zero for only consideration of the initial circumstance. The calculation formula of acoustic radiation force [2] is
where ρs is the density of the manipulated particles, and c0 and cs are sound speeds in water and in the manipulated particles, respectively. The detailed parameter values of the manipulated particles and water are listed in Table 1 . Under the mesh constitution for the PM, the calculated acoustic radiation force distributions for yeast cells and SiNPs at the droplet-substrate interface are depicted in Figures S3a and S3b , respectively. It can be obtained from Figures S3a and S3b that the orders of magnitude of acoustic radiation force at the droplet-substrate interface are 1 fN for yeast cells and 0.01 fN for SiNPs, respectively, which are much smaller than those of the drag force induced by acoustic streaming (100 pN for yeast cells and 10 pN for SiNPs). Therefore, it can be generally concluded that in the ultrasonic probe-droplet-substrate system, acoustic streaming is dominant when the radius of manipulated particles falls between 100 nm and 10 microns. 
Comparison between Acoustic Streaming Induced Drag Force and Acoustic Radiation Force in the Droplet-Ultrasonic Substrate System
In the droplet-ultrasonic substrate system for micro/nanoscale particle concentration, the drag forces along the r axis caused by the r-directional acoustic streaming flow in Figures 10a and 10b , as well as the acoustic radiation force distributions for yeast cells and AgNPs at the droplet-substrate interface under the mesh constitution for the PM, are calculated by Equations (S1) and (S2), respectively. The calculated acoustic radiation force distributions for yeast cells and AgNPs at the droplet-substrate interface are depicted in Figures S4a and S4b , respectively, from which it can be obtained that the orders of magnitude of acoustic radiation force at the droplet-substrate interface are 0.1 fN for yeast cells and 0.001 fN for AgNPs, respectively, which are much smaller than those of the drag force induced by acoustic streaming (100 pN for yeast cells and 10 pN for AgNPs). Therefore, it can also be generally concluded that in the droplet-ultrasonic substrate system, acoustic streaming is also dominant when the radius of manipulated particles falls between 100 nm and 10 microns. 
